BACKGROUND/OBJECTIVES: Infant feeding decisions made by new parents have significant health implications. The study aimed to investigate: influences on infant feeding decisions; characteristics of mothers reporting reliance on alternative information sources; associations between reliance on different sources and intentions to exclusively breastfeed and introduce complementary foods later; and subsequent breastfeeding and weaning behaviours. SUBJECTS/METHODS: First-time mothers in five European countries (England, Finland, Germany, Hungary, Spain) completed questionnaires about the importance of 17 influences on infant feeding choices at birth and 8 months later, during [2007][2008]. Use of individual sources and reliance on four categories (family and friends, health professionals, written materials, audio-visual media) were compared between countries. Associations between information sources used and mother characteristics, feeding intentions and behaviours were investigated using appropriate statistical tests. RESULTS: In all, 2071 first-time mothers provided baseline data; 78% at 8 months. Variation exists between countries in the influence of different sources on feeding decisions of first-time mothers. Across all countries, the most important influences at both time points were books, partner and antenatal midwife. Mothers in higher income quintiles and remaining at school beyond age 16 years reported greater reliance on written sources (Po0.0005). Mothers relying most on written sources reported longer exclusive breastfeeding (P ¼ 0.002), and a tendency to introduce foods other than milk later (P ¼ 0.079) than mothers relying most on personal or professional contacts. CONCLUSION: Further research is required about which dissemination strategies are most effective at improving infant feeding behaviours in varied cultural settings, and for different socio-economic groups. (2012) 66, 914-919; doi:10.1038/ejcn.2012.56; published online 13 June 2012
INTRODUCTION
The infant feeding decisions made by new parents, particularly the choice between breast and formula milk and the age of introducing complementary foods, have significant health implications. Breastfeeding is associated with short-and longer-term health benefits for infant and mother, and is the 'gold standard'. 1, 2 Following an extensive review of evidence, the World Health Organization issued a global recommendation that babies should be exclusively breastfed for 6 months, 3 although debate is ongoing as to whether this policy is optimal for all infants. [4] [5] [6] Studies have found low rates of breastfeeding and poor weaning practices in Europe. [7] [8] [9] The lowest rates (o5% of mothers) of 6 months of exclusive breastfeeding are reported in Finland, UK and Italy, and the highest rates (25-35%) in Denmark, Sweden and Hungary. 9 A better understanding of factors that influence infant feeding choices is needed to guide the design of behaviour-change policies.
Women may receive information about infant feeding during pregnancy from many sources, including formal services (healthcare providers, antenatal classes), informally (family members and friends), through consulting books and other written materials, and engaging with audio-visual media, such as television and DVDs. 10 They are routinely exposed to public health messages, advertisements from infant product manufacturers and the opinions of experts and lay people through a variety of routes, including the internet. Infant feeding decisions are further shaped by social and cultural norms, such as attitudes to breastfeeding in public, 11 and maternity leave legislation. Public health policy makers need to understand the extent to which decisions of parents from different cultures and backgrounds are affected by different influences. The reliance that parents place on different sources of information changes over time, 12, 13 and studies are needed to explore this variability further. This paper reports findings from a study undertaken in five geographically dispersed European countries, with varied socioeconomic structures and health economies (England, Finland, Germany, Hungary and Spain). Using a longitudinal design, the study aims were to investigate: the sources of information that influence infant feeding decisions of first-time mothers at the time of the birth of their baby, and over the following 8 months; the characteristics of mothers who reported reliance on alternative categories of information, and of those who changed their primary source after the birth of their baby; and associations between the influence of different sources and infant feeding intentions (at birth), and subsequent behaviours.
MATERIALS AND METHODS
Data on sources of information on infant feeding were collected using questionnaires distributed to first-time mothers in the five countries shortly after birth, and 8 months later. The study focused on first-time mothers because they were likely to have recently collected information on feeding methods, and considered the options, without being influenced by their own prior experiences, or the additional pressures of having other young children to care for. The questionnaires were produced and piloted in England, and then translated into local languages with minor cultural adaptations to accommodate national differences. Ethical approval was obtained in each country.
Mothers were recruited through maternity hospitals in the locality of researchers, each of which served diverse socio-economic populations. All mothers with healthy singleton babies in postnatal wards who were able to self-complete a questionnaire in the local language were eligible. Items on the questionnaire asked mothers about their: baby (gestation, birth weight, gender); milk feeding intentions (exclusive breast, exclusive formula, combination); intended timing (months) of the introduction of complementary foods; background (age, country of birth, language spoken at home, family income (in quintiles), living arrangements (with partner, others or alone), education, health-related behaviours (smoking, diet, exercise), employment, health); and sources of information about infant feeding used.
The question on infant feeding information asked mothers to score the extent to which each of 17 possible sources influenced their decisions about how to feed their baby (0 ¼ not at all; 1 ¼ slightly; 2 ¼ moderately; 3 ¼ very much; 4 ¼ extremely). Respondents could also state 'not applicable', in which case the source was disregarded in the analysis. The 17 sources were subsequently reduced to four categories: (i) family and friends; (ii) health professionals (doctor-specialist or general/family practitioner, antenatal midwife, staff in hospital, other professional, private antenatal class); (iii) written/reading materials (books, leaflets, magazines, internet); and (iv) audio-visual media (advertisements, TV programmes, radio programmes, videos/DVDs). Definitions of these categories were informed by the social-ecological framework, which identifies five levels of influence on behaviours:
14 intrapersonal (knowledge, skills, attitudes, values, preferences, emotions of mother and child); interpersonal (views of family and friends); community (activities of local organizations and services); organizational (actions of businesses and public agencies); and public policy (regulations, taxes, subsidies, characteristics of health-and social care systems). Moreover, the categories provide a distinction between passive receipt of information (from personal or professional contacts) and active information-seeking in written materials and the internet.
Recruitment of mothers to the study began in April 2007, using a convenience approach, and continued in each country until 400 mothers had returned a completed questionnaire. Sample size calculations showed that 392 mothers per country were required to identify, using a two-sided test, with size (5%) and power (80%), an underlying difference of 10% between any two countries with regard to any specific prevalence (for example, the proportion of mothers who stated their infant feeding decision is influenced extremely (vs sum of very much, moderately, slightly, not at all) by any particular source).
All mothers who provided data at baseline were mailed a follow-up questionnaire when their baby was 8 months old. This asked them to self-report their milk feeding (including initial number of weeks spent exclusively breast feeding) and weaning behaviours (age in months of introducing foods other than milk), and repeated the baseline question on sources of information on infant feeding.
Responses were entered into SPSS version 15 (SPSS Inc., Chicago, IL, USA). The characteristics of respondents and reported use of information sources at baseline and 8-month follow-up were analysed descriptively for each country. The mean score for each respondent for each of the four main categories of information (family and friends, health professionals, written, audio-visual) was calculated at each time point. The primary source of information used by each respondent at birth and 8 months was identified as the category with the highest mean score. Some mothers had no primary information category because their highest mean score was tied between two or more categories. One-way analysis of variance and w 2 tests, as appropriate, were used to explore: the characteristics of mothers reporting reliance on a particular information category at baseline; the characteristics of the mothers who switched their primary information category between baseline and 8-month follow-up; and associations between reported use of particular categories of information and infant feeding intentions (baseline) and behaviours (follow-up).
RESULTS
Characteristics of the sample A total of 2071 first-time mothers completed baseline questionnaires; 1619 (78.2%) returned 8-month follow-up questionnaires. Compared to mothers in other countries, those in Spain reported fewer years of education, lower income and higher rates of smoking during pregnancy. Spanish mothers were also less likely to respond to the follow-up questionnaire (Table 1) . Across all countries, mothers retained at follow-up (vs not) were: older; more likely to be in the highest income quintile, educated beyond age 16 years and in full-time employment before pregnancy; and less likely to have smoked prior and during pregnancy. There was no significant difference between responders and drop-outs at 8 months with respect to stated intentions to breastfeed exclusively before weaning (data not shown).
Information sources Across all countries, books, partner and antenatal midwife are the sources ranked highest in terms of importance to mothers at both time points, and audio-visual media are least important, that is, ranked lowest ( Table 2 ). The importance of some sources (for example, doctor) changed markedly between baseline and follow-up. With the exception of 'staff in hospital' and 'private antenatal class', the proportions of mothers reporting that sources influenced their infant feeding decisions moderately, very much or extremely (vs slightly or not at all) are higher at 8-month follow-up Recruitment and baseline data collection in Finland, Germany, Hungary and Spain was undertaken by research nurses who approached mothers during their postnatal hospital stay, as convenient. The proportions of eligible mothers recruited were 70.3%, 56.7%, 24.7% and 16.8%, respectively. In England, questionnaires were distributed to eligible mothers in their hospital discharge packs, and returned to the research team by mail (response rate: 9.4%).
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than at birth. Large international differences in the importance of some information sources are evident at both time points. Examination of the mean score for each of the four main categories of sources at baseline revealed only 19 mothers reporting audio-visual media as their primary category of information. Subsequent analysis therefore focused on the other three categories (family and friends, health professionals, written), with each mother assigned according to their mean score for these three categories. Of the 2064 mothers, 1639 (79.4%) reported reliance on one specific category of information: the rest having joint reliance on more than one ( Table 3 ). The proportions of mothers in Hungary and Spain reporting ties were higher than England, Finland and Germany. Differences existed between countries in the proportions of mothers primarily relying on the three categories (w 2 , Po0.0005); health professionals were most important in Spain; and written materials in the other four countries (Table 3) .
Exploration of the characteristics of the 1639 mothers influenced predominantly by one of the three categories (family and friends, health professionals, written) at baseline revealed significant differences (Table 4) . Primary reliance on written materials was associated with: being in the highest three income quintiles; reporting education beyond age 16 years; reporting more physical activity before pregnancy; and not smoking prior or during pregnancy. No significant difference in reliance on the three categories was found with respect to mother's age, living alone (vs not alone), employment status before pregnancy (in paid employment vs not), whether born in country of residence (vs not), whether speak language of country of residence at home (vs not), self-reported extremely or very healthy eating before pregnancy (vs moderately, slightly, not at all) and having a health or nutrition qualification (vs not).
Changes in primary information source Changes in information sources between birth and 8-month follow-up were analysed for 1610 mothers for whom data on information sources were available at both time points. The *Seven mothers provided no data on information sources.
proportion of mothers reporting a single most influential category was higher at follow-up than baseline (93.7% vs 81.2%). Reliance on family and friends increased (by over 10%) in the 8 months after birth, while the overall importance of health professionals and written sources remained relatively constant. However, there was considerable switching between categories, with 1034 (64.2%) of mothers reporting a different principal influence at follow-up compared with baseline (Table 5) . Switching was particularly high in Hungary, and concentrated among less educated (no education beyond age 16 years), and younger (age o30 years) mothers. Across all countries, mothers less likely to switch: were from Spain; reported smoking prior and during pregnancy; and followed a special diet (vegan, vegetarian, religious). Having a qualification in health or nutrition had no significant influence on switching (data not shown).
Information sources and infant feeding intentions and behaviours
Higher proportions of mothers relying mainly on written sources (vs family and friends, health professionals) reported intentions to exclusively breastfeed (vs not), and to introduce solid foods later (at baseline), and reported (at 8 months) longer exclusive breastfeeding and later weaning behaviours (Table 6 ).
DISCUSSION
First-time mothers in five European countries reported (from a list of 17 different sources) that books, partners and health professionals most influenced their infant feeding decisions. Of slightly less importance were leaflets, magazines, parents and the internet. The least important sources were advertising, TV, DVD and radio Abbreviation: ANOVA, analysis of variance.
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media. The influence of most sources was greater at 8 months than at birth, but the information-gathering patterns of almost two-thirds of mothers changed in the postnatal period. Mothers were more likely to report reliance on one primary information category (family and friends, health professionals, written materials) at 8-month follow-up than at baseline. While written materials were the primary source for the largest proportion of mothers at both time points, family and friends gained importance over the first 8 months after birth. These findings are consistent with previous research showing that mothers access multiple sources of information, the relative importance of which vary over time, 12, 13 and that cultural factors affect the way in which mothers access and use information. 15 In this study, mothers in Spain were more reliant at birth on family and friends than the mothers in the other countries. Also, lower proportions of mothers in England and Finland reported (at 8 months) that doctors influenced their infant feeding decisions than in Germany, Hungary and Spain, reflecting the different role that physicians play in postnatal care across the countries.
Although other research found no difference in sources used by women who planned different milk feeding regimens for their infants (breast vs formula vs combination), 10 an association was found in this study between predominant reliance on written sources (books, leaflets, magazines and internet) and reporting infant feeding intentions and behaviours in line with recent international recommendations, that is, exclusive breastfeeding and later introduction of foods other than milk.
1-3 Use of written sources was associated with more years in formal education and higher income, and it is thus likely that the findings are reflecting the previously well-observed association between years in education and socio-economic status, and breastfeeding initiation and duration, and later weaning. [16] [17] [18] [19] [20] [21] [22] [23] Use of written sources involves active searching and reading, which may come more naturally to mothers who have experienced more years of education. By contrast, less educated mothers may tend to be more reliant on passive methods, involving formal (health professionals) or informal (family and friends) interchanges, as observed among mothers from Spain.
The proportion of mothers relying on health professionals as the primary source of information held steady over the observation period (28%), although international differences were observed (only 14% of mothers in Hungary indicated health professionals were their primary influence at baseline). To the extent that health professionals provide evidence-based information, and their advice carries credibility and authority with the public, there is scope to increase the role they play as educators of mothers. 24 Attitudes of health professionals to breastfeeding can, however, vary. [25] [26] [27] [28] [29] [30] [31] Some may not always provide optimal advice due to gaps in knowledge, 22, [32] [33] [34] or poor communication skills, 35 and these issues need to be addressed if the potential of formal sources is to be fully exploited. Multi-faceted approaches incorporating written materials and face-to-face advice have been found effective, 25, 29, 30 and health professionals can reinforce their verbal interactions through distribution of information leaflets. Written materials designed by public health agencies or professional organizations, and circulated by health professionals, provide consumers with easy access to evidencebased messages, which they can retain for reference purposes, with reduced search costs and avoidance of quality control concerns that accompany use of some internet sites. 36, 37 The finding that informal (family and friends) sources gained importance as influences on decision-making between birth and 8-month follow-up confirms other research output, which shows that mothers rate social networks and family members more highly than health professionals as sources of support in making infant feeding choices. 38 It also points to the importance of involving significant others in pre-and postnatal education initiatives. [10] [11] [12] Targeted interventions aimed at improving the knowledge and understanding of partners and other family members have been previously shown to be instrumental in improving breastfeeding rates. [39] [40] [41] Our analysis indicated that younger mothers, and those with fewer years of education, were more likely to switch their primary information source over the first 8 months of their baby's life, so local strategies aimed at these groups may be the most worthwhile.
Public health policy makers are turning increasingly to the ecological framework for an understanding of the factors that influence individuals' health-related behaviours. 42 The value of this approach, which emphasizes the ways in which health behaviours are shaped by the characteristics of individuals and the broader family and community contexts in which they live, 14 is confirmed by the findings of this study. Information-seeking behaviours around infant feeding decision-making of the firsttime mothers in our sample varied culturally and by sociodemographic group. Information campaigns aimed at influencing attitudes, and ultimately behaviours, and which are generally perceived to have a weak impact, 43 may be more effective if grounded in ecologically based evidence.
This survey of mothers provides a longitudinal analysis of how influences on first-time mothers' decisions about infant feeding decisions change in the early months after birth. It was conducted rigorously and in accordance with procedures agreed through regular contact (including face-to-face meetings) between partners in each country. However, the study is limited in several ways. Although the five countries were selected to provide geographical spread across Europe, they may not be representative of all social, political and health-care systems, so the findings may not be generalizable. The response rate at 8 months (78% overall) was reduced because less than half of mothers recruited in Spain returned their follow-up questionnaires. Mothers not completing the study differed from the whole sample (younger, lower income, less education, more likely to have smoked). Moreover, differences exist in the socio-economic mix of the samples across the countries, particularly the higher proportion of mothers from lower income groups in Spain. This affects the comparisons of the use of information sources, and may account for higher reliance on the use of family and friends in Spain than in the other countries.
Although the four categories were established to reflect different information gathering methods (talking with formal or informal sources, search-intensive methods associated with written materials and audio-visual media) they may not have been the most appropriate. The variable constructed to represent the most important category of information for mothers was based on a mean score of the items in the group, and respondents with no single source of information were excluded from subsequent analysis. Mothers in Hungary and Spain were less precise in reporting use of information sources and more ties between categories were recorded than in the other countries. The sample was drawn from first-time mothers, so no evidence is provided about sources mothers use when rearing subsequent children, or how prior infant feeding experiences influence their decisions. Finally, the study focused on what mothers reported had influenced them, rather than providing evidence of effectiveness of different approaches.
Complex household, community and social factors interact to determine infant feeding behaviours, 44, 45 and the information environment facing new mothers plays a strategic role in the decision-making process. Timely, consistent and evidence-based information, tailored to the individual, and delivered in a variety of formats, from trustworthy sources 46 is needed to improve breastfeeding rates and weaning practices. This study found marked variation within and between countries in the importance that first-time mothers attribute to different influences, and instability in their reliance on sources. Further research is required to identify which dissemination strategies are most effective at improving infant feeding behaviours at different stages, in varied cultural settings, and for each socio-economic and ethnic group, including the effect of health professional endorsements, and the growing importance of the internet.
